Abstract. High-resolution spectroscopy in the near-infrared could become the leading method for discovering extra-solar planets around very low-mass stars and brown dwarfs. To help to achieve an accuracy of about 1 m/s, we are developing a gas cell which consists of a mixture of gases whose absorption spectral lines span all over the near-infrared region. We here present a summary of the working technique and the main results obtained so far.
INTRODUCTION
In the last few years, a new generation of near-infrared spectrographs with high spectral resolution and radial velocity accuracy for exoplanet detection is under development [1] [2] [3] . To obtain the required precision, iodine gas cells are used for simultaneous calibration of echelle spectra in the optical regime. However, since there are no pure gases showing a wide spectral domain in the near-infrared, an appropriate mixture of gases must be found. We are therefore searching for an optimal gas mixture, stable with time and temperature, in the near-infrared wavelength range (Y, J, H and K bands). Here we describe our laboratory experiments done to date for different gas mixtures.
LABORATORY MEASUREMENTS
In the last four years we have done 48 laboratory measurements over 28 different potential gas mixtures in the 0.8-2.5 microns wavelength range. The gases are mixed in a controlled high vacuum chamber (N 2 ), with manual manometric control using a mercury column. After reaching vacuum inside the cell, different partial pressures of each gas are injected and the mixture is completed with Helium gas up to atmospheric pressure. We have used different partial pressures of several gases. Also, the most promising mixtures have been measured along time in order to study its stability. For laboratory measurements we have used the Cary 5 placed on the Instituto de Astrofísica de Canarias optical laboratory. Most of the measurements have been done with a data interval of 2 nm, which is enough for sampling the mixtures spectra. Figure 1 . Left: Promising gas mixture with R∼30000. Right: Zoom around 1500 nm corresponding to the black square in the left panel.
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RESULTS
For an accurate calibration we search for a gas mixture with a forest of lines well distributed in the spectral interval between 0.9 and 2.5 microns. We have investigated 28 mixtures with acetylene, nitrous oxide, ammonia, hydrocarbons and chloromethans. In Figure 1 we show a high resolution (R∼30000) promising gas mixture, although it still has few lines in the 0.9-1.5 microns wavelength range. Mixtures with hydrocarbons, chloromethans and ammonia are pendant to be patented since they can be of interest for several projects (NAHUAL, GIANO, PRVS, SPIROU, CARMENES) and for other applications outside Astronomy, such as the characterization of new pharmaceutical products.
